Standardized extracts of flavonoids increase the viability of PC12 cells treated with hydrogen peroxide: effects on oxidative injury.
Oxidative stress plays an important role in cell death associated with many diseases. In the present study, concentration-dependence of hydrogen peroxide on rat pheochromocytoma (PC12) cell viability was studied. Preventive effects of antioxidants on the viability of these cells treated with 2 mM hydrogen peroxide were compared. Trolox and Stobadine, as chain-breaking antioxidants were studied in comparison with standardized extracts of flavonoids of Ginkgo biloba and Pycnogenol, known as agents effective in several diseases. All antioxidants increased the viability of hydrogen peroxide-treated PC12 cells. Flavonoid extracts were more effective than Trolox and Stobadine. Antioxidants were most effective if present after the oxidative treatment. As expected, the preloading with antioxidants was without effect on cell viability. Correlations between viability increase induced by antioxidants, and content of oxidation products of proteins and lipids were studied at concentrations of antioxidants mostly effective in preventing cell death: Trolox (10 microM), Stobadine (30 microM), Ginkgo biloba (160 microg/ml), Pycnogenol (100 microg/ml). In these concentrations, antioxidants did not statistically significantly decrease the content of protein carbonyls, with exception of Stobadine, which had no effect. Ginkgo biloba, Trolox and Stobadine intensively decreased the content of malondialdehyde, a product of lipid peroxidation. Pycnogenol was without any preventive effect. Concentrations of antioxidants with a large effect on viability of PC12 cells were not effective in preventing oxygen radical-induced injury of proteins. Antioxidants prevented the oxidative injury of lipids more effectively than that of proteins.